Abstract: Previous studies have made vital contributions to the theory and practice of engaging and managing project stakeholders. A literature review plays a critical role in supporting researchers to better understand the research topic, helping researchers identify the boundaries of the current body of knowledge and research trends, and shaping future research. Thus, this paper analyses the latest research developments in stakeholder management within the context of complex projects. It examines articles published between 2005 and 2016, and discusses the relevant trends under four themes: stakeholder analysis, stakeholder influence, stakeholder management strategies and stakeholder engagement. The paper reveals that social network analysis strongly emerges to be a valuable tool for analyzing the complexity of stakeholder interrelationships in the context of CPs. Stakeholder analysis and stakeholder engagement strategies are powerful in addressing environmental complexity (including multiple stakeholders, an environment of changing policy and regulation, and an environment with a changing nature) projects. The paper draws conclusions regarding the findings of the review, and provides some recommendations for future research.
Instruction
Stakeholder management (SM) plays a critical role in project performance in complex projects (CPs) as a key success factor . SM does not just focus on single stakeholders, but accounts for all stakeholders' influence on one another in complex interactions of multiple, and potentially interdependent stakeholders . Interestingly, stakeholders' interrelationships themselves are also a source of project complexity Ommen et al., 2016; Yang, 2014) . Complexity is the main source of uncertainty and risk in projects, and it affects project performance if participants fail to address this issue from the beginning (Floricel et al., 2016) . These participants can be viewed as stakeholders. The complexity of the projects requires systematic approaches and appropriate project management skills to manage stakeholders to achieve the best value for project performance (Mok et al., 2015) .
Previous studies have made a considerable contribution to the theory and practice of engaging and managing stakeholders in projects that are perceived as complex. Williams et al. (2015) examined the network structure of online stakeholders' discussions in the planning stage of a mega project that was highly complex because it was embedded in a network of stakeholders who were either supporting or opposing the project. sought to advance understandings of stakeholder challenges in CPs by focusing on the planning phase. Their study highlighted how stakeholder dynamics-including stakeholder influence strategies, SM strategies and project contextual conditions-are affected by the interactions between stakeholders' influence, SM activities and the project's contextual conditions.
Although comprehensive literature reviews are vital, there is no previous literature review on SM research in the context of CPs. A literature review plays a critical role in supporting researchers to understand the research topic, helping researchers identify the current body of knowledge and research trends, and shaping future research. Littau et al. (2010) outlined the development of stakeholder theory in project management literature over a 25-year period (1984 to 2009) . They found that stakeholder theory is predominantly applied in the construction and information technology sectors, and that understandings of the stakeholder notion have moved towards a more complex view. Mok et al. (2015) conducted a literature review on SM studies that focused only on mega construction projects. Eskerod et al. (2015) examined project SM by considering a theory outside the project management field to advance understandings of this topic. However, they emphasised the core argument that the current working forms are not suited to address the increased complexity facing project managers and project teams.
In addition, it is widely recognized in the literature that many projects ultimately fail (Damoah and Akwei, 2017; Sharma et al., 2011) . There are many causes of failure, one of which is project complexity, which creates difficulty in completing projects and requires extra effort to overcome (Dao et al., 2016) . CPs demand systematic approaches and efficient management skills to manage stakeholders to attain the best outcomes in terms of project performance (Mok et al., 2015) . Thus, a comprehensive literature review of SM issues in the context of CPs is necessary to advance understandings of this specific topic. This review begins by discussing the fundamentals of SM and CPs, followed by outlining the research methodology that was adopted. The next sections review selected publications under four main themes: stakeholder analysis (SA), stakeholder influence (SI), SM strategies (SMS) and stakeholder engagement (SE). The final section of the paper makes suggestions for future studies.
Background
The stakeholder concept was first mentioned in 1963 by researchers in an internal memorandum at the Stanford Research Institute. They defined stakeholders as 'those groups without whose support the organization would cease to exist' (cited in Freeman (2010) ). From the original work at the Institute, the stakeholder notion has diverged into four main research themes: corporate planning, systems theory, corporate social responsibility and organization theory (Freeman, 2010) . To unite these themes, Freeman (1984) introduced a strategic management process-a stakeholder approach that has been widely acknowledged as a milestone in the evolution of SM research, where stakeholders are defined as a party 'who can affect or is affected by the achievement of the firm's objectives'. Following that, many different perspectives of SM have been developed, such as the concepts of stakeholder dynamics (Aaltonen et al., 2015) , three aspects of categorizing stakeholder theory (descriptive, instrumental and normative) (Jones, 1995) , stakeholder salience and typology (Mitchell et al., 1997) , SI strategy (Aaltonen et al., 2008; Frooman, 1999; Hendry, 2005) , stakeholder response strategy De Schepper et al., 2014; Savage et al., 1991) and SE (Greenwood, 2007; Strand and Freeman, 2015) .
The theory and application of complexity is a significant topic across diverse fields, such as philosophy, mathematics (Bountis et al., 2016) , biology, physics, chemistry (Margineanu, 2013; Sherrington, 2010; Whitesides and Ismagilov, 1999) , computer science (Eberhard, 2015) , technology, engineering (Jamshidi, 2012) and project management (Bosch-Rekveldt et al., 2011; del Puerto et al., 2013; Mozaffari et al., 2012) . CPs have received much attention from researchers and project managers because of an increase in the number of CPs worldwide in different fields (Floricel et al., 2016) , as well as CP failure because of their complexity (Vidal et al., 2011) . In this context, 'complexity' is defined as 'the property of a project which makes it difficult to understand, foresee and keep under control its overall behavior, even when given reasonably complete information about the project system' (Vidal et al., 2011) . This definition emphasizes, in theoretical terms, that project complexity is based on both the project's characteristics and the ability of managers to address the diverse factors that affect project outcomes, including disorder, instability, emergence, non-linearity, recursiveness, uncertainty, irregularity and randomness (ICCPM, 2012).
As complexity is an intrinsic property of projects (Floricel et al., 2016) , scholars have sought to quantify and measure it (Vidal et al., 2011) . He et al. (2015) proposed a complexity measurement model that would benefit researchers and serve as a reference for professionals in managing CPs. The model consists of 28 factors that are grouped into six categories: technological, organizational, goal, environmental, cultural and information complexities. These six categories are used in the current review to classify CPs. The authors selected this model because it is a comprehensive model to classify CPs.
Stakeholder interrelationships are a source of project complexity Ommen et al., 2016; Yang, 2014) . A large number of stakeholders in CPs can lead to: (1) a complex interaction of actors with varying stakes Caniato et al., 2014; Martinez, 2016) ; (2) conflicting stakeholder interests (Burgin et al., 2013; Yang, 2014) , concerns (McKenna and Metcalfe, 2013) and perspectives (Walton, 2013) ; and (3) inadequate understanding of the complex stakeholders . A complex network of stakeholders may also result in a complex decisionmaking process and CP evaluations involving multiple objectives and multiple stakeholder groups (De Brucker et al., 2013; Windapo and Qamata, 2015) .
In addition, projects have different phases, such as the conceptual, planning, execution and termination phases. These project phases have dramatically different characteristics (Turner, 2009 ) and create a dynamic context for managing stakeholders and their behavior as the project shifts through the different phases of its lifecycle (Aaltonen and Kujala, 2010) . Thus, a better understanding of SM trends during the CP lifecycle might increase project performance when facing the complexity of projects.
Research Method
The review process in this paper included two stages: paper collection and content analysis. The paper collection followed the collection protocol (Table 1) , which included information about the inclusion/exclusion criteria and search strategy (Jasinski et al., 2015) . The content analysis enabled identification of the focused subjects and captured emerging trends in the literature (Elo and Kyngäs, 2008) . This section also provides overview information regarding the collected articles, such as the number of publications per year, distribution of collected articles by publishers and period, and research themes in relation to the different CP fields. Table 1 presents the inclusion/exclusion criteria and literature survey. The inclusion and exclusion criteria were identified based on a review question that represented the scope of the literature review and its characteristics. Only peer-reviewed journal articles were collected for this comprehensive literature review. Papers in conference proceedings, editorials and book reviews were eliminated in consideration of their impact positions in the research community, based on the SCImago Journal Rank and H-index (Mok et al., 2015) . The review included only studies reported in English, as the majority of research is published in English, and this minimized the risk of language bias in the results (Jasinski et al., 2015; Pickering and Byrne, 2013) . The following databases were considered for searching SM in CPs: ISI Web of Science and Scopus. Both databases cover the major literature sources across the different fields and disciplines areas (Thomas, 2014) . The keyword search terms were 'stakeholder' and 'complex project'. The research rules were slightly different because there were slight differences in searching within each database (please see Appendix A for the research rules used for this review). The timeframe for searching was a 20-year period (1 January 1997 to 28 November 2016), but was later revised to 2005-2016, as early published papers did not fully satisfy our search rules. In total, there were 124 collected papers, of which 73 were from Web of Science and 51 were from Scopus. However, some of these papers overlapped. To eliminate duplication of papers, the authors collected all the references (124 articles) and stored them in EndNote. By doing so, the overlapped papers could be easily removed. Moreover, a number of collected papers were deemed irrelevant to the research topic. For instance, some were concerned with managing stakeholders, but not in CPs, and vice versa. The ones that did not contain both keywords of 'stakeholder' and 'complex' were eliminated. This was followed by a brief review of the papers' content. The authors removed papers that were irrelevant to SM in the context of CPs, which left a total of 55 papers for content analysis. The collected publications included the diverse perspectives of managing stakeholders in the context of CPs, including SA, SI, SMS and SE, as well as the theories and practical approaches to addressing SM.
Paper Collection

Content Analysis
This review adopted content analysis, which is a structural and systematic process to identify the main research themes for literature reviews. Content analysis is known as a method of analyzing documents, and, through content analysis, 'it is possible to distil words into fewer content-related categories' (Elo and Kyngäs, 2008) . Content analysis allows scholars to examine huge quantities of documents in a systematic manner, identify the focused subjects, and capture emerging trends in the literature (Elo and Kyngäs, 2008; Krippendorff and Bauer, 2007; Weber, 1990) . This methodology was applied by Laplume et al. (2008) and Mok et al. (2015) in their review of SM theory, in which they identified the main research themes by coding and analyzing using an inductive approach. Table 2 presents the codebook for content analysis in the current review.
Overview of Collected Papers
Through content analysis, this study found that SM research in the context of CPs is categorized under four main themes: SA, SI, SMS and SE. Table 3 and Appendix B present the distribution of publications by period and identified research themes. The reason we divided the data into two periods (2005 to 2012 and 2013 to 2016) was because, in the four years from 2013 to 2016, the number of articles (35 articles) was nearly double that published in the 2005 to 2012 period (20 articles) (Fig. 1) . SA (67.27%) and SE (56.36%) appeared more frequently than did SI (5.45%) and SMS (12.72%) ( Table 3 ).
There is an increasing trend in the number of publications annually, indicating a growing research interest in this topic in the context of CPs (see Fig. 1 ). This growth might be attributed to the increase in CPs worldwide and the subsequent increase in issues related to managing stakeholders in CPs (Floricel et al., 2016) .
The collected papers were widely distributed across 41 journals. In terms of paper frequency, the top journal was International Journal of Project Management (12.72%), followed by Project Management Journal (5.54%) and Environmental Science and Policy (5.54%) ( Table 4) .
From our review, it appears that there is a variety of CP fields (see Table 5 ). Infrastructure and environment are the fields in which most CPs are being reported, followed by industry and technology, research and development. The total percentage is higher than 100% because a number of projects had more than one type.
Literature Review
This section discusses the four main themes revealed through the content analysis. Table 3 presents the distribution of publications by period and the identified research themes. It indicates that researchers have devoted much attention to SA and SE, yet less attention to SMS and SI. Each of the following subsections review the current development of each theme in the context of CPs and then present a brief conclusion.
Stakeholder Analysis
SA can be defined as a technique of systematically gathering and analyzing both quantitative and qualitative information to determine who should be considered during the project lifecycle (PMI, 2008) . SA addresses stakeholder identification, classification and assessment (Mok et al., 2015; PMI, 2008) .
It is interesting to note that the literature indicates that a stakeholder matrix to classify and characterize stakeholders is still relevant in current research on SA as applied to CPs (Aaltonen et al., 2008; Saebø et al., 2011 applied the power/interest matrix to describe and classify main stakeholders according to their levels of power and interest in the implementation of CPs. Other stakeholder matrices used different stakeholder characteristics have also been developed, such as: influence and interest in the SI and stakeholder interest matrix in the complex contexts where multiple organizational interact . This matrix was proposed to deal with difficulty and complexity in a project with several involved organizations. In addition, combining power position and urgency position, De introduced the SI identification matrix. This matrix has enormously contributed to overcome the difficulty of the increasing importance of the stakeholder context and dynamic in Public-Private Partnerships (PPPs) project, in which makes stakeholder environment more complex to manage. However, the limitation of the above stakeholder matrix approaches is their failure to capture whether stakeholder attitudes, towards the project, are positive or negative.
To overcome some limitations of stakeholder salience, stakeholder position and the stakeholder matrix, developed a salience/position matrix to analyze changes in stakeholders' importance and position in complex nuclear projects. This model can classify stakeholders depending on their degree of salience (low to high degree of salience) and degree of supportiveness (unsupportive or supportive). By applying the salience/position model, a manager can capture both stakeholders' power and attitudes. They may subsequently attain a better picture of the stakeholders and can develop an effective SM strategy for each stakeholder group. However, each of the above models represent an empirical perspective that cannot overcome the cognitive limitations of core stakeholders (Yang, Journal of Engineering, Project, and Production Management, 2018, 8(2) (Pryke et al., 2006) . Yang (2014) reported methods for identifying and prioritizing stakeholders and their interests, and two perspectives (empiricism and rationalism) for SA in order to deal with relatively complex stakeholder interests and relationships in projects. Yang (2014) reported using Stakeholder Circle TM and social network analysis (SNA) to represent the empiricism and rationalism perspectives for SA, respectively. Stakeholder Circle was developed to map and visualize stakeholder power and influence (Bourne and Walker, 2005) . It was developed for project managers to identify and prioritize key project stakeholders, and then develop an effective engagement strategy and communications plan to maintain robust relationships with these key stakeholders. SNA was developed based on the assumptions that network members are interdependent and their behavior is confined by relationship patterns within the network structure (Wasserman et al., 1994) . There are two advantages to using the SNA when analyzing stakeholders. First, the quantitative evaluation of networks provides more analysis of stakeholders' influence. Second, SNA allows the visualization of complex and brief stakeholder relationships at different project phases (Chinowsky et al., 2008) . SNA involves analyzing stakeholders' structural relationships, rather than only examining the characteristics of individual stakeholders Rowley, 1997) .
There has been an increase in the application of SNA to analyze stakeholders in CPs Nogueira and Pinho, 2015; Williams et al., 2015; Yang and Zou, 2014) to reveal the interrelationships between stakeholders. Caniato et al. (2014) integrated SA regarding power, interest and attitude with SNA to analyze both stakeholder characteristics and interactions, in which SNA analyzed the stakeholder interactions. Nogueira and Pinho (2015) used the SNA methodology to understand the nature of interactions among different stakeholders. Using SNA involves not only an inspection of main stakeholders, but also the identification of structural multiple stakeholders by applying SNA to analyze stakeholders (Cooper et al., 2009; Nogueira and Pinho, 2015) . Williams et al. (2015) applied SNA to examine the network structure of online stakeholder discussions in highly CPs to reveal the stakeholder groups who might support or oppose the project.
In conclusion, many tools and approaches have been developed to analyze stakeholders in the context of CPs. For instance, the SI and stakeholder interest matrix is to deal with the CPs where a multiple organizational involvement is. The SI identification matrix is to tackle dynamic stakeholder context in complex PPPs project. The salience/position matrix is to overcome the changing in stakeholders' importance and position in complex nuclear projects. Particularly, SNA strongly appears to be a tool for analyzing the complexity of stakeholder interrelationships in the context of CPs.
Stakeholder Influence Strategies
SI can be considered as strategies for stakeholders might be applied to increase the likelihood that their requirements will be considered in the project management's decision-making process (Aaltonen et al., 2008; Frooman, 1999; Hendry, 2005) .
In the context of CPs, identified diverse strategies that stakeholders might use to increase their salience in the complex global project, including: (1) direct withholding, (2) indirect withholding, (3) coalition building, (4) resource building, (5) conflict escalation, (6) creditability building, (7) communication and (8) direct action strategy (Appendix C). These strategies might help stakeholders increase their salience and influence in a CP by affecting the project's access to resources in various ways, or even using media and organizing protests.
As mentioned early in the previous subsection, by combining power and urgency in a matrix, De Schepper et al. (2014) identified three different types of potential SI in CPs. Type A has a minor influence on the project and the uncertainty in the environment. Type B might have a potential influence on the project and the uncertainty in the environment. Type C has a direct influence on the project and its environment. As De Schepper et al. (2014) identified three type of SI levels, the authors proposed three SMSs-namely, inform, involve, and collaborate (please refer to the next subsection for more detail) to mitigate the stakeholder issues in a complex PPPs project.
In conclusion, research on SI strategies has received less attention from scholars, as can be seen in Table 3 . However, a number of SI strategies have been reported in the context of CPs, such as direct withholding, indirect withholding, coalition building, resource building, conflict escalation, creditability building, communication and direct action strategy. Different SI levels in a CP have also been identified. These influence strategies are used by stakeholders to increase the chance that their claims will be taken into account in the decision-making project of CPs.
Stakeholder Management Strategies
SMS are undertaken by the project management team and can be seen as activities that may change the level of stakeholders' salience or stakeholders' position towards the projects (Aaltonen et al., 2015) . Managers should differentiate their SMS based on the positions of stakeholders (Olander and Landin, 2005) .
To manage PPPs projects that make SM more complex, De Schepper et al. (2014) developed four different approaches of relating to stakeholders: inform, involve, collaborate and even ignore-depending on the group of stakeholders that are identified based on power and urgency position. Open houses, information kiosks, newsletters and websites are potential ways of informing stakeholders El-Gohary et al., 2006) . Regarding involving stakeholders, it is recommended that the focal organizations organize activities such as opinion polls, surveys and meetings with community leaders and landowners, as well as involving stakeholders in working groups El-Gohary et al., 2006; Morsing and Schultz, 2006) . At the collaboration level, De Schepper et al. (2014) suggested that it is necessary to collaborate with definitive stakeholders.
Pacagnella proposed four strategies to manage the stakeholders in complex science park projects: collaborate, involve, monitor and defend. Regarding the collaboration strategy, they suggested that Journal of Engineering, Project, and Production Management, 2018, 8(2), 75-89 managers support stakeholders to prevent potential dangers and gain support for the project. Regarding the involvement strategy, they argued that managers should demonstrate the advantages of the project to stakeholders, and then encourage stakeholders for active engagement. In the monitor strategy, they recommended that managers need to observe stakeholders during the project, and continuously verify their changes. Finally, in the defence strategy, managers should be prepared to reduce or eliminate any negative effects that might originate from stakeholders. These strategies for managing stakeholders are also known as 'stakeholder response strategies'.
Stakeholder response strategies can be understood as the strategies project managers may apply in response to stakeholder pressure ). Aaltonen and Sivonen (2009) identified five response strategies to stakeholder pressure in a global project: (1) adaptation, (2) compromising, (3) avoidance, (4) dismissal and (5) influence strategy. They suggested that selection of these strategies depends on the position, power and legitimacy of stakeholders. In their empirical case study analysis of a CP, they presented an example of how proactive influence strategies enacted by project management-including an active dialogue and early engagement-changed unsupportive stakeholders into neutral ones ).
In conclusion, SMS encompass various techniques, including informing, involving stakeholders by sharing information and maintaining satisfaction, adapting, collaborating and proactive influencing. Stakeholders can also be controlled by compromising, avoiding and defending. These strategies can be suitably used for different stakeholder types in CPs (e.g. PPPs, complex science project, and global project) to reduce stakeholder issues in CPs or even change their attitudes towards the project (change unsupportive stakeholders into neutral ones).
Stakeholder Engagement
SE includes communicating, involving and improving relationships with stakeholders (Chinyio and Akintoye, 2008; Greenwood, 2007) , to ensure that stakeholders participation in the decision-making process throughout the project lifecycle (Cascetta et al., 2015) . The two main levels of SE are involvement and participation. Involvement encompasses both informing and consulting as a means to increase stakeholders' knowledge about the project, while participation encompasses a higher level of engagement to reduce potential stakeholder conflicts (Deegan and Parkin, 2011) . SE indicates that stakeholders have been given the opportunity to voice their views, influence the project plans, and know what has been decided (Turner and Zolin, 2012) . The overall goal of engagement is to achieve a transparent decision-making process, with greater input from stakeholders and with stakeholder support for the decisions that are made (Cascetta et al., 2015) .
Previous research has identified SE as a key factor in project success (Turner and Zolin, 2012) and the successful management of a CP network (Hwang and Ng, 2016) . The early contributions of both internal and external stakeholders are of great significance (Zidane et al., 2015) . Ensuring the early involvement of interested parties can avoid or diminish the negative effects caused by these stakeholders. Openness, dialogue and active engagement of stakeholders-especially during the planning phases of a project-can reduce the potential for conflict in the later project phases (Aaltonen, 2011) .
Researchers have developed many approaches for engaging stakeholder in CPs. Henriksen and Barlebo (2008) proposed an approach that includes seven steps of stakeholder involvement: (1) define the context; (2) identify the factors, actions and indicators; (3) build pilot networks; (4) collect data; (5) define states; (6) construct conditional probability tables and (7) collect feedback from stakeholders. Chung et al. (2009) developed an innovative collaborative approach to encourage stakeholder involvement by improving the efficiency and effectiveness of managing large groups of stakeholders through applying communication technology in a briefing for megaprojects. The five core elements in the framework are: (1) an integrated briefing team, (2) a collaborative briefing job plan, (3) a computer-supported cooperative work platform, (4) requirements processing models and (5) facilitation models ). Luyet et al. (2012) proposed a comprehensive framework for implementing stakeholder participation in an environmentally CP, which includes six steps: (1) stakeholder identification, (2) stakeholder characterization, (3) determining the degree of involvement, (4) selecting participatory techniques, (5) implementing participatory techniques and (6) evaluation. O' Toole et al. (2013) developed the concept of participatory logic based on participatory SE for coastal management projects that represented complex ecological systems. It included five main concepts: (1) institutionalizing the processes that drive stakeholder coproduction and co-management; (2) upholding the ability and capacity to make valuable decisions in the process when changing the conditions; (3) including all stakeholders in the process; (4) ensuring the flexibility and willingness of central policies to allow participation by stakeholders at a local level; and (5) allowing pathways for the uptake of all knowledge systems, including building the capacity of stakeholders to fully comprehend other knowledge forms.
Many SE practice strategies have been applied in CPs. Henriksen and Barlebo (2008) suggested that stakeholder involvement plans and guidelines are strongly recommended. In more detail, Luyet et al. (2012) identified the participatory techniques that have already been reported in the literature, such as newsletters, reports, presentations, public hearings, internet web pages, interviews, questionnaires, surveys, field visits, interactions, workshops, participatory mapping, focus groups, citizen juries, geospatial/decision support systems, cognitive maps, role playing, multi-criteria analysis, scenario analysis and consensus conferences. Different SE methods have also been established and promoted via social media to collect additional stakeholder information, such as newsletters, project websites, hotlines and community forums (Yang, 2014) . Sensitizing stakeholders through meetings and informal discussions is also a good strategy aimed at presenting the potential benefits of the project .
One of the essential characteristics of SE is the degree of engagement in CPs. Yang et al. (2011) emphasized that SM is not only about analyzing who is involved and how, but also about determining their level of engagement in the project. The three levels of involvement range from Journal of Engineering, Project, and Production Management, 2018, 8(2), 75-89 moderate (e.g., treating stakeholders with respect), to intermediate (e.g., incorporating some stakeholder interests in the governance of the corporations), to demanding (e.g., the participation of all stakeholders in the decision processes) (Hendry, 2001) . Information, consultation, collaboration, co-decision and empowerment are the five levels of involvement used by Luyet et al. (2012) 's model. The information level involves explanation of the project to the stakeholders. The consultation level involves presenting the project to stakeholders, collecting stakeholders' suggestions, and then making decisions with or without considering the stakeholders' input. The collaboration level involves presenting the project to stakeholders, collecting stakeholders' suggestions, and then making decisions by considering the stakeholders' input. The co-decision level involves cooperating with stakeholders towards an agreement for solution and implementation. The empowerment level involves delegating decision making for the project development and implementation to the stakeholders. Cascetta et al. (2015) also proposed five levels of SE: identification, listening, presenting information to the public, consultation and participation.
In conclusion, SE plays a critical role in managing stakeholders in the context of CPs. Many approaches have been developed to engage stakeholders, such as listening, informing, consulting, involving, participating, collaborating, co-decision making and empowering. From these approaches, many participatory techniques have been applied. In addition, the degree of engagement in CPs plays a major role in determining the participation techniques for the specific group of stakeholders. The discussion of the four themes, presented thus far, sheds the light on the links between one theme and another. For example, by carrying out a critical SA, a project manager will better understand what influential strategies stakeholders might use, as well as what SMS might be suitable for different groups of stakeholders. For instance, stakeholder type A with a minor influence, stakeholder type B with a potential influence and stakeholder type C with a direct influence can be identified in the SA, while their respective SMS are informing, involving and collaborating. Similarly, the project manager can determine the best SE level, and apply the most efficient engagement practice strategy. SE mostly focuses on involving and participating with stakeholders, such as giving information to the public, gaining feedback, collaborating, co-decision making and even empowerment. Further, with SMS, one can see a broad range of strategies, ranging from informing and involving stakeholders to keep them informed and satisfied; to adapting, involving and proactively influencing stakeholders; to avoiding and dismissing stakeholders.
Discussion and Future Research
The research trend of SM in the context of CPs is to employ SA and SE in the project planning phases, and focus on having multiple stakeholders and changes in policy, regulation and nature. In the context of CPs, most SM research appears to focus on the planning phase of CPs, with a total of 18 reported articles, followed by the execution and conceptualization phases, with a total of 14 and 10 articles, respectively (Appendix D). Studies on SM in the termination phase of CPs have received less attention from scholars, with only six articles reported. This is understandable because, at the termination phase, most of the issues regarding SM should have already been addressed in previous project phases. In more detail, there is a stronger focus on SA (13 articles) and SE (11 articles) in the planning phase of CPs, and less attention on SI (one article) and SMS (two articles) in the termination phase (Table 6 ). Table 7 shows the number of reported articles, in which projects are categorized into the different types of complex characteristics (He et al., 2015) , against SA, SI, SMS and SE. Projects are labelled as complex based on diverse characteristics that are not solely technical. Only four of the 55 journal articles referred to projects as complex because of their technical characteristics. The technological complexity factor includes the following sub-factor: diversity of technology in the project, the dependence of technological processes, the interaction between the technology system and the external environment and risk of using highly difficult technology (He et al., 2015) . Interestingly, the highest number is recorded by research studies addressing SA and SE in environmental CPs, totaling 31 and 27 articles, respectively. The three main characteristics of environmental CPs are multiple stakeholders (Aaltonen, 2011; Afreen and Kumar, 2016; Burgin et al., 2013) , an environment of changing policy and regulation (Aaltonen and Kujala, 2010; Elias, 2012) and an environment with a changing nature (Herazo and Lizarralde, 2016; . It means that the SA strategies and the SE strategies are effective in the context of CPs where the complexity of the project comes from multiple stakeholders, an environment of changing policy and regulation, and an environment with a changing nature.
The current development status of SA in CPs is still based on traditional methods, such as stakeholder attributes, stakeholder salience and stakeholder matrices. These techniques play a major role in traditional projects; however, they emphasize individual stakeholder position, power, attributes and salience. Therefore, in the context of CPs, accuracy in the expected outcomes might not be achieved when the complexity of the projects increases. SNA appears to be a suitable tool to analyze stakeholder interactions in the context of CPs; however, it might not be a valuable tool for analyzing individual stakeholder attributes, such as power, interest, attitude and position. Thus, combining traditional SA and SNA should be considered to obtain a more complete picture of stakeholders in the context of CPs. In addition, future empirical research should test the applicability and effectiveness of the above mentioned frameworks, tools and techniques for analyzing and classifying stakeholders in different CPs.
Research investigations into SI in the context of CPs are lacking. This statement is reinforced by the data shown in Table 3 . To better manage stakeholders, project managers should be able to understand how stakeholders can influence project outcomes. Therefore, it is vital to determine how a stakeholder might influence CPs, and which SI strategies are most effective. In doing so, complex stakeholder interrelationships in CPs may be addressed more efficiently. Both SI and SMS play a critical role in changing stakeholders' salience, attributes and positions towards a project. However, the connections between SI and management strategies in CPs have rarely been studied in previous research. Moreover, a systematic empirical study of the role of these activities and how they can be practiced in real-life CPs has been limited. Therefore, it is critical to investigate the connection between SI and SMS, as well as how these strategies are practiced and evaluated in the context of CPs.
SE is becoming an emerging trend for managing stakeholders to gain the advantages discussed in the above section. Therefore, it is vitally important for understanding SE and actively engaging stakeholders in the management of CPs. An investigation into the most common and effective approaches for engaging stakeholders and SE strategies in CPs should be considered. SA, SI and SE all include investigation into different levels of stakeholders (operational, tactical and strategic levels), determining the level of SI (minor, potential and direct influence) and determining the degree of involvement (informing, consulting, collaborating, codecision making and empowering) and level of engagement (identifying, listening, informing the public, consulting and participating). Therefore, an investigation into SM in the context of CPs should include identifying the levels of engagement and SI. As expected, different levels of SE require different practical techniques. Thus, it is necessary to investigate the interrelationship between the level of SE and the relevant engagement approaches and strategies. Information complexity 0 0 0 0
Conclusion
SM in CPs has received attention from both industry and academia because of the increase in number of CPs worldwide. As a result of the significant issues experienced by contemporary practitioners in managing stakeholders in CPs, researchers have invested effort into improving stakeholder theory and management practice in this area. However, previous reviews have been broad and the study focus was not specific to CPs. Moreover, the current working forms are not suited to addressing the increased complexity facing project managers and project teams.
This paper has presented a comprehensive literature review of SM in the context of CPs, focusing on articles published between 2005 and 2016. The review aimed to advance understandings of this topic, as well as highlighting the current study status and trends. This critical review should be of value for advancing understandings of this topic. The review discovered SNA strongly emerge to be a valuable tool for analyzing the complexity of stakeholder interrelationships in the context of CPs. In addition, SA strategies and SE strategies are powerful in addressing environmental complexity projects.
The review identified tools and approaches that have been applied to analyze stakeholders in the context of CPs, each of which has advantages and limitations. Combining traditional SA and SNA should be considered to obtain a more complete picture of stakeholders in the context of CPs. In addition, future empirical research should test the applicability and effectiveness of the above frameworks, tools and techniques for analyzing and classifying stakeholders in different CPs.
Despite the need to understand how stakeholders can influence CPs and determine the more popular SI strategies, studies on SI in the context of CPs are lacking. Therefore, these gaps need to be filled. As such, it would be valuable to investigate the connections between SI and SMS, as well as how these strategies are practiced in the context of CPs.
Some research trends for managing stakeholders in CPs should be examined. First, SE is a trend in managing stakeholders in a CP; thus, an investigation into the most popular approach for engaging stakeholders and SE practice strategies should be considered. In addition, the interrelationships between the level of SE and the SE approach and practice strategies are vitally important. Second, another research trend of SM in the context of CPs is using SA and SE in the planning phases, and focusing on multiple stakeholders and changes in policy, regulation, technology, economy and nature. Thus, this research trend needs to be continuous. Moreover, it is critical to investigate which SMS are effective in the different phases of CPs.
The basic study limitations of this review are that it is based on publications from a certain period and the collected papers are based on specific keywords; thus, the findings may not have covered all the studies published on this particular topic.
